PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
international Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 

B60R 27/00, B62D 29/04, B29D 22/00, 
23/00, B32B 3/00 



Al 



(11) International Publication Number: WO 97/02967 1 

(43) International Publication Date: 30 January 1997 (30.0 1.97) ' 



(21) International Application Number: 

(22) International Filing Date: 



PCT/US96/1 1 155 
1 July 1996 (01.07.96) 



(30) Priority Data: 

08/501,985 



12 July 1995 (12.07.95) 



US 



(71) Applicant: L & L PRODUCTS, INC. [US/US]; 74100 Van 

Dyke, Romeo, MI 48065 (US). 

(72) Inventors: COON. Thomas; 3284 Merwin Road, Lapeer, MI 
48446 (US). HULETT, Gary; 13059 Tibbets, Memphis, 
MI 48041 (US). CZAPLICKI, Michael; 1035 Pointe Place, 
Rochester, MI 48037 (US). 

(74) Agent: KELLY, Robert, L.; Dykema Gossett P.L.L.C., Suite 
300, 1577 North Woodward Avenue. Bloomneld Hills, MI 
48304 (US). 



(81) Designated States: AL, AM. AT. AU, AZ, BB, BG. BR BY 
CA, CH, CN, CZ, DE, DK, EE, ES, FI f GB, GE. HU, IL,' 
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV 
MD. MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, Ru' 
SD. SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, UZ. VN 
ARIPO patent (KE. LS, MW, SD, SZ, UG), Eurasian patent 
(AM. AZ, BY, KG. KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,' 
GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Tide: HOLLOW MOLDED-TO-SH APE EXPANDABLE SEALER " " 

(57) Abstract 

= K^vri A h ° ll0W m °l ded - l °- sha Pe expandable sealer is molded in a blow molding or rotational molding process which can be installed in 



FOR THE PURPOSES OF INFORMATION ONLY 
appiicau^undc^ PCT^ ^ ,0 ** PCT ° n *» fr ° nt of P-*** Publishing imen^iona, 



AM 


Armenia 


AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


a 


Cdte d* I voire 


CM 


Cameroon 


CN 


China 


CS 


Czechoslovakia 


C2 


Czech Republic 


DE 


Germany 


OK 


Denmark 


EE 


Estonia 


ES 


Spain 


F! 


Finland 


FR 


France 


GA 


Gabon 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KP 


Democratic People's Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 


Liechtenstein 


LK 


Sri Lanka 


LR 


Liberia 


LT 


Lithuania 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MS 


Mongolia 


MR 


Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



WO 97/02967 



PCTAJS96/11155 



HOLLOW MOLDED-TO-SHAPE EXPANDABLE SEALER 

FIELD OF THE INVENTION 

The present invention generally relates to a hollow 
molded-to-shape expandable sealer and more particularly, relates to a 
hollow molded-to-shape expandable sealer that can be used either with or 
without an internal core in sealing a body cavity against air, water and 
dust penetration. 

BACKGROUND OF THE INVENTION 

Various articles of manufacture are made with cavities 
located in areas where wind, water and dust, for example, can enter and 
thus causing undesirable wind-generated noises and increasing the 
likelihood of rusting of the article due to moisture trapped in the 
cavities. The problem is particularly severe in cavities formed in a 
vehicle body when an automobile is manufactured. For instance, an 
automobile A-pillar which is the part that outlines portion of the 
windshield and the front windows in addition to providing support to the 
roof structure is particularly prone to such wind noise. Other hollow 
cavities on a vehicle body such as the motor rail, the front body hinge 
pillar, the rocker, the B-pillar, the sail, the C-pillar, the wheel 
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housing to quarter, and the cowl wp 8< «n , 

are similarly pro „ e t0 wind Qoi3es ^ 

moisture problems. 

As the automobile manufacturing tPrh™. 

ing technology progressed i n 
recent years, the passenger area of the aut OB ,nMi u 

Hie automobile has been made quieter 

and as a result, the automobile occupants are MM 

pants are more conscious of noises 
.-.«- * th e .enid. mnmu . toe of the b>Jm _ ^ ^ 

h„ b «„ 14entlfled t0 be ^ MruiM ^ vhen . , (hIcll 
Mr is froB „ rl0M Betll parts m ^ >MtioM 

-* « ft. Pill-r eection.. ^ plu .„ o „ , TeMcie fcody commonly 

designated as "A", « B », and "C" pillars Th* „ < 

pillars. The various pillars connect 
the lower part of a vehicle body to the roof *nH -t, 

° tne roof and thus providing the roof 
s-PPOrt. Tne X- Pl u.„ „e those it the ^ ^ >f ^ ^ 

co»„ t on e lt ». r alde ^ wlnd . hteu ^ imeai>teiy ^ ^ 
fr ° nt d0 " S - "» B -' IU «" «• between the front md 

«, . t the re.r ,n.r,« r of . PMae „ 8er CMp . rtKe „ t m ^ ^ <f ^ 

rear window and aft of all of t-h» 

all of the passenger compartment side doors in a 

typical 2-door coupe or in a typical 4-door sedan. 

in the manufacturing process, the P ii lars are aade froffl 
inner and outer sheet metal panels which fit together so that mating 
flanges are welded in place to form the particular automobiie bod y 
sections. It is noted that most of the com P li„ entary panel ^ q{ ^ 
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pillar are spaced apart to form a hollow space or cavity between the 
panels. This type of void or cavity has been found to transmit 
undesirable wind noises and subjects the metal to rust and deterioration 
when moisture is trapped therein. Some possible sources of moisture 
include condensation, rain, snow, car washes, and road moisture which is 
splattered on the automobile by passing vehicles. The road moisture is 
particularly undesirable since it often contains rust accelerators such 
as salt used on roadways for deicing. It is therefore desirable to 
prevent the flow of air through hollow cavities in a vehicle body to 
prevent water and dust from entering the cavity and causing rust or 
other problems. 

In one of the important steps of the automobile 
manufacturing process, the vehicle body is coated with anti-rust 
electro-coat or paints before the assembly of the vehicle is completed. 
These electro-coat or paints are then dried and cured by baking the 
entire vehicle body in ovens at temperatures and for a length of time 
sufficient for the electro-coat or paints to dry and to adhere to the 
inner and outer surfaces of the body. 

In an effort to minimize air flow in hollow cavities in a 
vehicle body, a technique has been adopted wherein a conduit for 
transporting sealer in liquid form is inserted into each of the body 
cavity access holes. A two-part foaming sealer is then dispensed into 
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the empty space of the pillar. The process is frequently perfonned 
after the pillars have been assembled to the vehicle body. The process 
must be performed after the electro-coat or paint has been applied and 
cured. The sealer is frequently mixed together from two components, one 
of which contains a curing agent, just prior to the time of its 
application and pumped into the pillars so that the components react to 
expand the sealer after application. The reaction characteristics and 
the dispensing time of the sealer application are critical and must be 
controlled precisely, since the sealer must retain its fluid flow 
characteristics until the cavity of the pillar is sufficiently filled in 
order to sufficiently block the pillar. In practice, some of the sealer 
inevitably flows out of the pillar before the sealer is properly 
expanded and loses its fluid flow characteristics. This results in the 
necessity of a messy clean-up task. In addition, a hole throughout the 
length of the pillar may also result which allows air to flow through 
the pillar and moisture to enter into the cavity. 

Another attempt to solve the air flow and the moisture 
entrapment problems in vehicle body cavities involves the use of a 
heat-expandable sealer introduced into the appropriate cavities during 
body construction which does not require a premixing step immediately 
before the application. The sealer is expanded and cured by the heat 
applied to the vehicle body section during the electro-coat or paint 
drying and curing cycle. These type of heat-expandable sealers, 
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frequently used in the solid form of a extruded sheet or profile, are 
made of high cost materials. When a relatively large body cavity needs 
to be filled, the cost of using this type of heat-expandable sealer 
material becomes prohibitive or impractical. Furthermore, it is 
difficult to fill a large body cavity with sealers in an extruded sheet 
or profile form without the use of a supporting platform. The total 
heating time required to achieve the maximum expansion of a large volume 
sealer may also be prohibitive for a high volume production process. 

It is therefore an object of the present invention to 
provide a sealer for use in sealing body cavities that is a hollow 
molded-to-shape expandable sealer. 

It is another object of the present invention to provide a 
hollow molded-to-shape expandable sealer for sealing body cavities that 
does not have the drawbacks or shortcomings of the prior art sealers. 

It is a further object of the present invention to provide a 
hollow molded-to-shape expandable sealer that can be heat activated to 
expand when installed in a body cavity. 

It is another further object of the present invention to 
provide a hollow molded-to-shape expandable sealer for sealing body 
cavities to prevent air flow through and moisture penetration. 
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It is still another object of the present invention to 
provide a hollow molded-to-shape expandable sealer that can be filled 
with an internal core for additional support and body structure 
enhancement. 

It is yet another object of the present invention to provide 
a molded-to-shape expandable sealer for sealing automobile body cavities 
that is filled with a light weight cellular material for support. 

It is still another further object of the present invention 
to provide a hollow molded-to-shape. expandable sealer for sealing 
automobile body cavities that can be molded in a blow molding process. 

It is yet another further object of the present invention to 
provide a hollow molded-to-shape expandable sealer for sealing 
automobile body cavities that can be manufactured in a rotational 
molding process. 

SUHMASY OF THE IHVgHTIOH 

In accordance with the present invention, a hollow 
molded-to-ahape expandable sealer for sealing body cavities in an 
automobile or other structures that can be activated by heat, radiation, 
or moisture is provided. The sealer provides design flexibility and 
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more efficient use of material due to the difficulty of heating a thick 
part in a limited cycle time. 

In a preferred embodiment, a hollow molded-to-shape 
expandable sealer is molded in a blow molding, rotational molding or gas 
assisted injection molding process. The expandable sealer can be first 
installed in a body cavity and then expanded to fill the cavity during a 
electro-coat and paint drying or curing process to block any dust and 
moisture penetration and to attenuate any sound transmission. The 
sealer can be blow molded or rotational molded of a heat activated 
expandable material such as ethylene vinyl acetate, ethylene propylene 
diene monomer (EPDM) , or other ethylene copolymers and terpolymers, 
styrene butadiene rubber (SBR) or butyl rubber. After installed in a 
body cavity, the sealer expands to fill the cavity and to attenuate any 
sound transmission and moisture penetration during electro-coat or paint 
drying and curing process when the vehicle is sent through an oven at 
between approximately 240°F to 450°F. 

In an alternate embodiment, the hollow molded-to-shape 
expandable sealer is filled with a light weight low cost internal core 
material for additional support. The internal core material may be a 
polyurea, or epoxy foam or any other suitable material that can stand up 
to a temperature of 450°F for 30 minutes. The internal core provides 
additional support for the hollow bladder when installed in a body 
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cavity, it is particularly suitable for cavities of larger sizes. The 
internal core provides support and prevents possible collapse of the 
sealer when used in a large cavity application. 

The present invention is further directed to a aethod of 
making a molded-to-shape expandable sealer that is filled with an 
internal core material. The method includes the steps of first blow 
molding or rotational molding a hollow molded-to-shape expandable sealer 
shell and then filling the shell with a light weight and low cost 
foamable or other suitable material. 

TLED DESCBTPTTOIT 0, TPK Egg^ggg IBB TUTT flXTKRHATK — mn»« 

The base material used for the present invention hollow 
molded-to-sha P e expandable sealer can be selected from ethylene vinyl 
acetate, ethylene propylene diene monomer (EPDM) , butyl rubber, styrene 
butadiene rubber (SBR) or any other ethylene copolymers and terpolymers. 
The heat expandable sealer may also contain a tackifying resin, filler, 
blowing agent, curing agent, adhesion promoters, or corrosion 
inhibitors. The hollow expandable sealer can be molded-to-shape by any 
one of the molding methods of blow molding, rotational molding, gas 
assisted injection molding, resin casting, slush molding, steam pressure 
forming or any other suitable forming methods. 
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In a blow molding process, the basic process involves the 
step of first producing a plastic parison (or preform) in the shape of a 
tube, placing the parison into a closed 2-piece mold wherein the cavity 
of the mold represents the outside shape of the part to be produced, 
injecting air into the heated parison to blow it out against the mold 
cavity, cooling the expanded parison, opening the mold and removing a 
rigid blow molded part. In an extrusion blow molding process, an 
unsupported parison is used. In an injection blow molding process, a 
parison that is supported on a metal core pin is used. The advantages 
made possible by an extrusion blow molding process include a high rate 
of production, a low tooling cost, and a wide selection of molding 
equipment suppliers. 

In a blow molding process, the melt process that occurs in 
the extruder or in the injection molding machine must be taken into 
consideration in order to produce an ideal parison of controlled 
rheology and melt characteristics. For instance, in an extrusion blow 
molding process, a parison is formed by an extruder wherein plastic 
pellets are melted by shear heat when the pellets are transferred 
between a heated barrel and an extruder screw as the pellets pass 
through the extruder. When a parison exits a die of the extruder, a 
split cavity mold closes around the parison and pinches one end. 
Compressed air inflates the parison against the hollow blow mold 
surfaces which cool the inflated parison to the blow mold 
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conflgur.tion. V.rlon, technic,. .« Med „ ^ ^ ^ 

p.ri..n such .s through „ exen ,. lon „, or ^ ^ ^ 

In . rot.ti.nU .oldlng tectol ,„ e> , ^ ^ 
Pl.stic resin Is chsrged into . „„ Bold meb „ rot>teJ ^ _ ^ 
•bout two perpendicul.r «... Centrifug.1 fore, distribute, th. plsstlc 
evenly throughout the .old »d the he.t »elt a »„ fuSM the ^ (o 
the sh.pe of the city. After the .old i. «..«„ » d c00led _ , 
finished part csn he extr.cced. The .dv.nt.ge, of . rotation.! Mldlne 
Process .re lev .old cost, str.in-f ree plrt3> ^ ^ 
thichness. FUstic powder is fluently Med ln the 
.here they .re ch.r.ed in pr.-„.igh.d lnt0 of ^ ^ 

the two .old hslvo. .re then eloped together »d rot.ted in tuo pl„es 
at right angles to one another in a heated oven. 

The following are examples of various compositions and 
methods used in molding the present invention hollow »olded-to-sha P e 
expandable sealer. 



Example 1 

Material 

Weight Pprr.^ 

Ethylene/Vinyl Acetate/Acid Terpolymer (Elvax®) «„, 
Benzene sulphonyl hydrazide (Celogen* OT) J 
Azodicarbonamide (Celogen® AZ-130) 3.62% 
N-butyl-4, 4-bis (t-butylperoxy) valerate (Varox® 230XL) 

lt£5g™*> C - bUtyi — "Uropyl^ene ° M 
Diethylene glycol 1.63% 

1.81% 
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The composition shown in Example 1 is blow molded in a 
single shot blow molding machine. The parison or shot weight used is 
247 grams resulting in a parison having a wall thickness of 1.5 nan. The 
total cycle time required is 34.5 seconds which include an injection 
time of 2.2 seconds and an in-mold time of 20 seconds. The barrel of 
the extruder was heated to a zone temperature profile of 165*F, 157*F, 
198°F, 184-F, and 181»F wherein the 165"F indicates the temperature at 
the hopper/throat region while 181T represents the temperature of the 
parison. The clamping pressure used on the mold platens is 750 psi and 
the blow air pressure used is 85 psi. The mold temperature was 
maintained at 55°F. The parison wall thickness profile was monitored 
which indicated that a relatively uniform wall thickness was maintained. 

Example 2 

Material Weight PeregTii- 

Ethylene/Vinyl Acetate Copolymer (Elvax® 450) 58.5% 

Ethyl ene/Vinyl Acetate Copolymer (Elvax® 360) 30% 

Hydrocarbon Tackifying resin (Escorez® 5300) 2.51% 

Benzene sulphonyl hydrazide (Celogen® 0T) 3! 62%' 

Azodicarbonamide (Celogen® AZ-130) l!si% 
N-butyl-4, 4-bis (t-butylperoxy) valerate (Varox® 230XL) o!63% 
a, a' -bis (t-butylperoxy) diisopropylbenzene 

(Varox® 802-40KE) 1.63% 

Diethylene Glycol 1.30% 

The composition shown in Example 2 is blow molded into a 
hollow molded-to-shape expandable sealer in a blow molding apparatus 
similar to that used in Example 1. 
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Example 3 

Weight P.r..n> 

[SEES? .^^-m™ «•» «•» 

Azodicarbonamide (Celogen* AZ-120) 3 - 62 * 
N-butyl-4, 4-bis (t-butylperoxy) valerate rv ^ 1 ' 81 * 

(Varox® 802-40KE) "MMoenzene 
Diethylene Glycol 1.63% 

1.81* 



Example 4 

Material 

Weight Pprron, 

c'sssr «•> ...» 

Azodicarbonamide (Celogen* AZ-130) 3 ' 62 * 

N-butyl-4, 4-bis (t-butylperoxy) valer*.-.. Mr - 1 ' 81 * 

ssr 1 "Z™^'"* 23oa) 

Diethylene Glycol 1.63% 



1.81% 



The composition shown in Example 4 

pie 4 18 b l«w molded into 
».U.v expandable .«.!,„ . ccordlng t0 the method ^ ^ ^ ^ 

Hon.,, »olde d - t „- sh . pe exp. ndable . e . le „ ^ >f ^ 
eh.™ in &a „ ples , thron8h 4 m , uccMjfuiiy tMted ia 
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fuel vapors and other airborne materials from entering the automobile 
body. It should be noted that other than the A-pillar of an automobile, 
automobile body cavities such as the motor rail, the front body hinge 
Pillar, the rocker, the B-pillar, the rear quarter lower to wheel house, 
the sail, the C-pillar, the wheel house to quarter, the cowl can be 
similarly sealed by using the present invention hollow sealers. It 
should be noted that the present invention hollow sealer is not in any 
way limited for use in automobile bodies only, it can be used in any 
other body structures that have body cavities formed between parts that 
require air and moisture seal from the environment. The expandable 
sealer material may be heat activated, or activated by UV light or 
moisture. 

It should also be noted that other processing techniques for 
Plastics may also be used in the present invention method for preparing 
the hollow molded-to-shape expandable sealer. These methods include 
liquid resin casting, slush molding, steam pressure forming, wrapping 
and dip coating. 

The hollow bladder can be used as is in a body cavity for 
sealing or can be filled with an internal core material such as foam and 
then used for sealing. This is determined by the specific application 
needs. 
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In an alternate embodiment, a method of using a light 
weight, low cost expandable sealer is provided by fiU lng ^ hollov 
interior of the sealer with a light weight, low cost material. This 
enables the use of a minimum amount of the higher weight and higher cost 
skin material in molding the hollow bladder. 

In selecting the internal core material, the following 
characteristics of the material should be considered. First, the 
internal core material should have low density. Depending on the total 
interior part volume and manufacturer's weight limitation requirements, 
the density is probably limited to a maximum of about 0.9 gm/cc. The 
lowest acceptable density will be determined by the ability of the core 
to support the blow molded bladder while not producing any deleterious 
effects. Another important property requirement of the internal core 
material is sag resistance. Since the purpose of the core is to support 
the sealer while expanding, it should not deflect to such an extent that 
intimate contact of the sealer with an intended sealing substrate is 
jeopardized. Acceptable level of deflection will depend on individual 
part size and shape. For instance, a part that has little structural 
stiffness owing to a relatively small cross sectional area will be prone 
to deflect if the core support material is positioned in a cantilever 
configuration. However, if the primary function of the core is to 
prevent collapse of the blow molded sealer, then the material would not 
require such a high level of sag resistance. m general, to permit 
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universal application in a variety of shapes, the foam core should 
deflect minimally even after exposure to a high temperature of 450°F for 
30 minutes. 

The core material must also have high temperature resistance 
because the sealer will be exposed to elevated temperatures of up to 
450°F. It is important that the core material not degrade when heated 
to such processing temperatures. Any degradation such as evolution of 
noxious, caustic or physically harmful decomposition products cannot be 
allowed. The core material must also have the ability to be introduced 
into the bladder after blow molding of the bladder is completed. 
However, it is possible to first mold a hollow bladder and then cut the 
bladder open to insert a pre-molded foam core. After the foam core 
insertion, the hollow bladder can be heat bonded together. 

When foam is dispensed directly into a blow molded part, the 
injected foam can be gas blown, syntactic or a combination of the two. 
Th* foam production method of the core material must not damage the 
bladder. For instance, the hollow bladder must not be damaged by 
excessive pressure produced during the injection cycle, the excessive 
heat resulting from an exothermic reaction of the foam material, or 
reaction of raw material chemicals with the blow molded sealer. It is 
also desirable to have a short cycle time for the core material during 
its foaming process to accommodate for high volume automobile 
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productions. Typically, one minute or leas is „ 

-Less is in the range of 

acceptable cycle time. 



The =or. nateri.l « be „, sult4ble fMMMe ^ 
« P.lvnr.a, ,p„„, polvi.ocvannr.te ^ phenoIlM ^ tpplications 
vhere high teap.r.tnra perfora . nce re , ulrenMt „ ^ m ^ ^ 
foanable auch „ polyilrethlnei polyMter> poi ^ tyrrae ^ 

other polymeric foible aateri.la can ,lso be used. 

While tbe preeent mention be(m ^ ^ ^ 

Ulnatr.tlv. banner, lt , bouU be temiMiogy 

1. intended to be in . ». ture of W0MS of descrjption r>ther ^ 
limitation, 

mrthornore, vhll. the present ^ ^ 

in ter»» o£ . preferred and „ ^ ^ ^ ^ 

teaming, „ other poa.lbl. variation, of the ^ 

any other aeteriei that ie not fomible ^ ^ ^ ^ J 

and hl S h tecperator. resident M eleo be usei „ the core 

The enbodimento of the invention in which an „ cluslve 
Property or privilege is claimed are defined a, follow: 
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CLAIMS 



1. 



A hollow molded-to-shape expandable sealer comprising a 
hollow shell molded of an expandable polymeric material having an 
external configuration conforming substantially to the configuration of 
a body cavity in a structure to be sealed from air and moisture 
penetration. 

2. A hollow molded-to-shape expandable sealer according to 
claim 1, wherein said expandable polymeric material is selected from the 
group consisting of ethylene vinyl acetate, ethylene propylene diene 

monomer, styrene butadiene rubber, ethylene carboxylic acid copolymer. 

butyl rubber and ethylene copolymers or terpolymers. 

3. A hollow molded-to-shape sealer according to claim 1, 
wherein said expandable polymeric material expands when activated by an 
energy source selected from the group consisting of heat, UV radiation 
and moisture. 



4. A hollow molded-to-shape expandable sealer according to 
claim 1, wherein said expandable polymeric material expands when exposed 
to heat. 
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5. * hollow m.Xd.d-t.-.h.p. ae , ler iceordta| m 

=1.1. 1. .herein eel, expendable p„ lroerlc „. terU1 ^ 
to a temperature of at least 240*F. 

6. A hoUow m.ld.d-to- s h.p, expendable s,.l, r KC0Tilng ,„ 
del. 1, wherein ,.!d expandable polymeric ..eerie! expand, t0 , t lw 
100% of Its original volume. 

7. A hollow molded-to-shape expendable sealer , ccccilm „ 
cleln, 1, wherein s. la hollow ahell „ ^ by ^ ^ ^ ^ ^ 

the .roup e.„ al stlng of b!.w molding, rotational molding, l^d resin 
"sting, slosh molding, steam pressor, forming end g U ,„ lated 
injection molding. 

8. A hollow molded-to-shape expandable sealer according to 
claim 1, where said hollow shell Is molded by a blow elding process. 

• 9. A hollow molded-to-shape expandable sealer according to 
claim 1, wherein said hollow shell is molded by a rotational molding 
process. 



10. A hollow molded-to-shape expandable sealer according to 
claim 1, where said expandable polymeric material can withstand a 
service temperature of at least 240T. 



-18- 



WO 97/02967 



PCT/US96/11155 



11. A hollow molded-to-shape expandable sealer according to 
claim 1, wherein said body cavity to be sealed is selected from the 
group consisting of A-pillar, motor rail, front body hinge pillar, 
rocker, B-pillar, rear quarter lower to wheel house, sail, C-pillar, 
wheel house to quarter, cowl and any other suitable body cavities. 

12. A hollow molded-to-shape expandable sealer according to 
claim 1, wherein said body cavity is a cavity in a vehicle body. 

13. A molded-to-shape expandable sealer comprising: 

a hollow shell molded of an expandable polymeric material 
and having an external configuration conforming substantially to the 
configuration of a body cavity to be sealed, and 

an internal core substantially filling the hollow portion of 

said shell. 

14. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric material is selected from the group 
consisting of ethylene vinyl acetate, ethylene propylene diene monomer, 
styrene butadiene rubber, ethylene carboxylic acid copolymer and butyl 
rubber. 
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21. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric is molded by a rotational molding 



process. 



22. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric material can withstand a service 
temperature of at least 240°F. 

23. A molded-to-shape expandable sealer according to claim 13, 
wherein said body cavity to be sealed is a cavity from a vehicle body. 

24. A molded-to-shape expandable sealer according to claim 13, 
wherein said body cavity to be sealed is selected from the group 
consisting of A-pillar, motor rail, front body hinge pillar, rocker, 
B-pillar, rear quarter lower to wheel house, sail, C-pillar, wheel house 
to quarter and cowl. 

- 25. A molded-to-shape expandable sealer according to claim 13, 
wherein said internal core is a thermoset material. 

26. A molded-to-shape expandable sealer according to claim 13, 
wherein said internal core is a light weight material having a density 
of not more than 0.9 gm/cc. 
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27. A molded-to-shape expandable sealer according to claim 13, 
wherein said internal core is a foamable material that forms a cellular 
structure when filling said hollow portion of said shell. 

28. A molded-to-shape expandable sealer according to claim 13, 
wherein said internal core is blown into said hollow shell through an 
opening in said shell. 

29. A molded-to-shape expandable sealer according to claim 13, 
wherein said internal core is injected into said hollow shell through an 
opening in said shell. 



30. A method of making a molded-to-shape expandable sealer 
comprising the steps of: 

molding a hollow shell of the expandable sealer with an 
expandable polymeric material, and 

filling substantially the hollow portion of said shell with 
an internal core. 



31. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material is 
selected from the group consisting of ethylene vinyl acetate, ethylene 
propylene diene monomer, styrene butadiene rubber, ethylene carboxylic 
acid copolymer, butyl rubber and ethylene copolymers and terpolymers. 
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32. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material 
expands when activated by an energy source selected from the group 
consisting of heat, UV radiation and moisture. 

33. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material 
expands when exposed to heat. 

34. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material 
expands when exposed to a temperature of at least 240°F. 

35. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material 
expands to at least 100% of its original volume. 

36. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material is 
molded by a method selected from the group consisting of blow molding, 
rotational molding, liquid resin casting, gas assisted injection 
molding, slush molding and steam pressure forming. 



-23- 



WO 97/02967 



PCT/US96/11155 



37. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material is 
molded by a blow molding process, 

38. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material is 
molded by a rotational molding process. 

39. A method of making a molded-to-shape expandable sealer 
according to claim 30 further comprising the step of applying said 
sealer to a body cavity. 

40. A method of making a molded-to-shape expandable sealer 
according to claim 30 further comprising the step of applying said 
sealer to a body cavity in a vehicle. 

41. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said internal core is a foamable material. 

42. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said internal core is a light weight 
material having a density of not more than 0.9 gm/cc. 
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43. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said Internal core is a foamable material 
that forms a cellular structure when filling said hollow portion of said 
shell. 

44. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said internal core is a foamable material 
and is flown into said hollow shell through an opening in said shell. 

45. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said internal core is a foamable material 
and is injected into said hollow shell through an opening in said shell. 

46. A method of making a molded-to-shape expandable sealer 
according to claim 30 wherein said step of filling the hollow portion of 
said shell further comprising cutting said hollow shell into two halves, 
inserting an internal core and then combining the two halves of the 
shell together. 

47. A hollow molded-to-shape expandable sealer according to 
claim 1, wherein said hollow shell being filled with a heat-expandable 
gas that expands upon heating such that the hollow shell is bonded to 
the body cavity. 
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48. A hollow molded-to-shape expandable sealer according to 
claim 47, wherein said heat-expandable gas is air. 
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